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MEMORANDUM FOR F I L E  

INTRODUCTION 

T h i s  memorandum r e v i e w s  - the  o p e r a t i o n a l -  u s e  of t h e  
A p ' o l l o  comnuni.catFons d u r i n g  l u n a r  s u r f a . c e  a c t i v i - t i e s  . T h e  
d i s c u s s i o n  h e r e  i s  d i r e c t e d  p r i m a r i l y  a t  t h e  G Mission , bu-2 
it s h o u l d  s t - imu l -a t e  t h o u g h t  c o n c e r n i n g  f u t u r e  l u n a r  l a n d i n g  
mi . ss ions .  A s i m p l i f i e d  f u n c t i o n a l  d e s c r i p t i o n  i s  p r o v i d e d  
t o  a i d  t h i s  t hougI i t  a b o u t  f u t u r e  m i s s i o n s  an2  also t o  serve 
as a b a s i s  for d i s c u s s i o n  of operak ionc i l  c o n s i d e r a t i . o i i s  
r t :garcling t h e  f i r s t  l u ~ i a r  landing. M a ~ y  v a r i e d  f a c t o r s  
s u c h  a s  antcmria  v i > , : i . I J i l t t ~ ,  xzt,?!:c:li.: l c ~ . d . i . r ~ q  i i n c e r t . a i  nti.es , 

Li .~- ;g  z n d  I . i . ~ , r p  T~!! cc~\.-cr;:<~.~! c-a:Ist.-rt>.j.r: t 
j cat i -oi l  sq'stcilis dti r i n q  i . u n s r  s u . r l " a r ~ . ?  a 
_. , .  

v i t i n s .  'This d i s c v . s s i o n  of these consi;r-ni.n ts p a i . n t s  oi?t. 
p o t e n t i a l  problems and  s u g g e s t s  c o u r s e s  of a c t i o n  t o  a l l . e v i a t c  
the  problcn is .  

I. FUNCTIONPAL D E S C R I P T I O N  OF THE CO>DIUNICATIOiJ SYS'I'k:I*!S 

The LM Communications Sys tem c o n s i s t - s  of VIIE' (250- 
3 0 0  MHz i n  t h i s  case) and  S-band ( 2 1 0 0 - 2 2 0 0  Ml-lz) subsystems 
LM i n s t r u m e n t a t i o n  d a t a  c i r c u i t r y ,  crew a u d i o  a n d  b iomedicaf .  
c i r c u i t r y ,  and  t h e  n e c e s s a r y  s i g n a l  p r o c e s s i n g  equ ipmen t  as  
shown i n  F i g u r e  1. . 

The VHF sub-system i s  u s e d  f o r  communi.cat.ions w i t h  
t h e  Conunand Module and  t h e  e x t - r a v e h i c u l a r  crewmen. I t  d 

c o n s i s t s  of two t r a n s m i t t e r s  , C-wo rece?.vc:rs, and t h r e e  
a n t e n n a s  ( F i g u r e  2 ) .  Only one of t h e  two receivers can 
r e c e i v e  b i o m e d i c a l  and s u i t -  d a t a  f rom an e x t r a v e h i c u l . a r  crew- 
man; t h e y  c a n  .bo th  r e c e i v e  v o i c e .  When communica t ing  ~>7i.th 

t h e  CM, one  of t h e  two i n f l i g h t  a n t e n n a s  i.s u s e d  -- a f t  o r  
forvard d e p e n d i n g  on  t h e  LN a t t i t u d e  w i t h  r e s p e c t  t o  t h e  CM. 
When communicat incj w i t h  c r c ~ v . ~ ~ c n  on the s u r f  ace , t h e  EVA 
a n t e n n a  p r c v i d e s  o m n i d i r e c t i o n a l  c o v e r a g e  a r o u n d  t h e  LX. 
Only  one of t h e  t h r e c  a n t e n n a s  c a n  be used  a t  a t i m e  - t h e  
s e l e c t ; - o n  i s  made by manual s w i t c h  o p c r a t i o n  i.n the  LY c a b i n .  
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The S-bar.cl subsystem which  p r o v i d e s  t h e  deep space 
l i n k  between t h e  LbI and t h e  I G k W ,  h a s  t h e  c a p a l i i l i t y  f o r  
t r a n s i n i s s i c : ;  <,f v o i c e  I hionicd d a t a ,  'T.'?. and sys-terns data  
Most of t h e  t i n e  t h i s  l i n k  u s e s  t h e  steerable an - t enna  on t h e  
top  o f  t h e  a s c e n t  s tage .  However, t w o  o t h e r  S-hand 
a n t e n n a s  provice a d d i t i o n a l  c o v e r a g e .  The c a p a b i l i t y  e x i s t s  
t o e m p l o y  a h i g h - g a i n  d i s h  a n t e n n a  t - h a t  c a n  b e  e r e c t e d  on t h e  
l u n a r  s u r f a c e  d u r i n g  e x t r a v e h i c u l a r  a c t i v i t y .  T h i s  added  
g a i n  c o u l d  a l l e v i a t e  a h i g h  data, t r a n s m i s s i o n  r a t e  p r o b l e m  
d i s c u s sed. i n  de tc? i 1 be 1 0 ~ 7  e 

When t h e  two LPi crewiuen don t h e i r  Fortab!-e L i f e  
Support Sys tems ,  t h e y  b e g i n  t o  use t h e  Extrav-ehicc:.a :c Co 
i c a t i o n  Sys tems ( r :VCS)  w h i c h  toc,et.hn,r w i t h  the extraveii icul zr 
s u i t  a n d  t h e  PLSS make up the E x t r s v e h i c u l a r  1b;obili ty Unit 
( E M U ) .  Conununicat ions between t h e  EVCS a n d  t h e  LM/MSFN u s e  

VHF l i n k s  and  t h e  EVA a n t e n n a  t o  o b t a i n  coverage i n  a l l  d i rec-  
t i o n s  a r o u n d  t h e  LM ( F i g u r e  3 ) .  The e x t r a v e h i c u l a r  crewineii 
h a v e  a f u l l  d u p l e x  communica t ions  l i n k  w i t h  t h e  LM/MSFN. T h a t  
i s ,  al.1 t h r e e  e l e m e n t s  c a n  s e n d  and  r e c e i v e  a t  the sane time. 
The crewmen t r a n s m i . t  signals c o n s i s t i n g  of v o i c e ,  bioxied d a t a  I 
a n d  EMU s y s t e m s  d.ata and  r e c e i v e  v o i c e  signn1.s from t h e  LbI/?.;: 
The EMU s y s t e m s  dat.a i s  shown in T a b l e  1. Thc only biorned 
measuremenk t e l e r n e t e r c d  o v e r  t h c  KVCS i s  h e a r t  beat (EX[;) ; the  
r e s p i r a t i o n  r a t e  measurement  a v a i l a b 1 . e  when t h c  crewmen a r e  
c o n n e c t e d  t o  t h e  I,bl Co!rnn~?riic~.~t.on Sys tem by u m b i l i c a l  i s  n o t  
ava i l ab1 .e  when t h e  EVCS i s  used. However, w h i l e  biorricd data 
c a n  be o b t a i n e d  f r o m  on1.y one, crewman a t  a time whzn t h e y  a r e  
h a r d - w i r e d  t o  t h e  LM , t h e  EKG measurement  froiu b o t h  c:rew:\ei'l 
c a n  be obt.ainec1 s i~rnul t . annous ly  when boih illre u s i n g  t h e i . r  EVCS. 

Each EVCS c o n t a i n s  a n  a s s o r t m e n t  of t r a n s m i t t e r s  and  
receivers ( F i g u r e  4) . V a r i o u s  c o m b i n a t i o n s  of t h i s  equ ipmen t  
c a n  be m a n u a l l y  s e l e c t e d  by o p e r a t i o n  of a mode se lec t  s w i t c h  
on t h e  EFIU R e m o t e  C o n t r o l  U n i t  -- a s m a l l  c o n t r o l  box mounted 
on t h e  c rewman 's  c h e s t .  T h r e e  modes are  a v a i - l a b l e  o n  e a c h  EVCS 
( T a b l e  2 ) .  The nomina l  mode f o r  o p e r a t i n g  t h e  t w o  EVCS's 
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s i m u l t a n e o u s l y  i s  i l l u s t r a t e d  i n  F i g u r e  4 .  I n  t h i s  conf ic ju-  
r a t j - o n  , t h e  crewman w e a r i n g  C V C S - - l  ( p r o b a b l y  t h e  f i r s t  man 
t o  e g r e s s )  . s e r v e s  a s  a r e l a y  for co:miunica t ion  from t h e  o t h e r  
c rewman t o  t h e  LM/MSFN. A f u l l  d u p l e x  v o i c e  n e t  i s  e s t a b l i s h e d  
be tween t h e  crewcii a n d  t h e  LM/MSL'N,  and t h e  LM/MSFN i s ,  i n  
a d d i t i o n ,  r e c e i v i n g  EMU sys t ems  d a t a  a n d  EKG s i g n a l s  f rom b o t h  
crewmen. 

11. OPERATIONAL CONSIDERATIONS 

P r e s e n t  p l a n s  f o r  l u n a r  s u r f a c e  EVA on t h e  f i r s t  
l u n a r  l a n d i n g  m i s s i o n  c a l l  f o r  t w o  crewmen t o  be  on the 
s u r f a c e  a t  t h e  saxie t i m e .  One of t h e  two,  hov~evnr - ,  w i l l  precede 
t h e  o t h e r  t o  t h e  s u r f a c e  f o r  a shor t :  per i .od  ( a b o u t  5 0  m i n u t e s )  
w h i l e  h e  p e r f o r m s  i n i t i a l  checks  and c o l l e c t s  the c o n t i l l g e n c y  
s a m p l e .  The o t h e r  cre:,:maii w i l l  the11 join him on t h e  s u r f a c e  
fo r  the r e m a i n d e r  of the EVA p e r i - o d .  F o r  two r e a s o n s ,  b o t h  
c rc i .men don t h e i r  PLSS 's before d e p r e s s u r i . z i n g  t h e  LM f o r  t.he 
EVA. F i r s t ,  i t  i.s d o u b t f u l  t h a t  oiie mzn c a n  don his PLSS 
w i t h o u t  a s s i s t a n c e  froru iIie u L h < ! r .  Siiccii ic?,  

t o  pc.rforr.1 t -he sv: i tch-over  from I,;.: s17ste~~1s to EZ.IU s y s t c m s ,  h e  
troulci have  to p e r f o r m  e_i . ther  c', VCZCQLI;~ c1isc:or:nec-t  from t h e  I,:,? 
s y s t e m s  o r  go t h r o u g h  a second r e p r e s s / d e p r e s s  c y c l e  of t h e  LM. 
Vacuuiii d i s c o n n e c t i o n  of l i f e  support- .  u m b i l i c a l s  i.s c o n s i d e r e d  
h a z a r d o u s .  R e q u i r i n g  a second d e p r e s s / r e p r e s s  c y c l e  h a s  an  
o b v i o u s  consurnables  p e n a l t y .  I n  ac id i . t ion ,  it would n o t  he w i s e  
from a s a f e t y  s t a n d p o i n t  t o  close and  seal t h e  IJI h a t c l i  and  
p r e s s u r i z e  t h e  LM w i t h  a man on t h e  s u r f a c e .  T h u s ,  t h e  two-man 
EVA creates a s i t u a t i o n  i n v o l v i n g  two men i n  E M U ' S  - o n e  on t h e  
l u n a r  s u r f a c e  a n d  o n e  i n s i d e  t h e  LM. 

s f - a > 7  ;:; in t,lc L,?.: T,.?C> i.-t: I- - t n  v:.?.it l?r?ti.!. i?:t.f;?; c,c;:< 

A .  Line-Of-Sight  C o n s i d e r a t i o n s  

T h i s  one- in /one-out  s i t u a t i o n  c o , i l d  p r e s e n t  a l i n e -  
o f - s i g h t  communica t ions  problem.  The p r o p a g a t i o n  of VHF r n d j , a -  
t i o n  r o u g h l y  fo l lows  a v i sua l .  l i n e - o f - s i g h t .  T h i s  ra ises  t h e  . 
q u e s t i o n  of w h e t h e r  two crewinen mus t  n i a i r t a i n  a s t r i c t  I - ine -o f  - 
s i g h t  con tac t  t o  p r e ' s e r v e  t h e i r  communicaLions l i n k .  T e s t s  
h a v e  r e c e n t l y  been  comple ted  a t  FISC t o  d e t e r m i n e  t h e  e x t e n t  o f  
t h i s  l i n e - o f - s i g h t  l i m i t a t i o n  on the u s e  of t-he EVCS's when 
one man i s  i n  t h e  LM and  t h e  other i s  o u t s i d e  t h e  LM. The t e s t s  
i n v o l v e d  u s e  of LTA-8 and  p r o t o t y p e  EVCS's i n  an a n e c h o i c  
chamber .  V o i c e  coinmunicat ions were n e v 3 r  l o s t  r e g a r d l e s s  of 
t h e  r e l a t i v e  p o s i t i o n s  of the two crewmen.  However, a few 
s h o r t  d u r a t i o n  t e l e m e t r y  d r o p - o u t s  d i d  o c c u r .  .Th.e t e s t  
p e r s o n n e l  w e r e  r e l u c t a n t  t o  a t t r i b u t e  t h e  d r o p - o u t  t o  a l i n e -  
o f - s i g h t  problem; t h e y  s u s p e c t e d  a f a u l t y  LM communica t ions  
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s y s t e m .  A s  a hedge  a g a i r i s t  t h e  p o s s i b i l i t y  of TI4 d rop -ou t s ,  
however ,  t h e  FISC p e r s o n n e l  i n  c h a r g e  of t h e  EVCS recon’merid 
t h a t  t h e  f i r s t  man t o  e g r e s s  t h e  LM c a r r y  t h e  EVCS wh ich  
serves  a s  a r e l a y  f o r  t h e  o t h e r .  T h i s  rcconimendat-.ion i s  
h a s e d  on t h e  idea t h a t  a %‘P? loss f ro , , (  iiie i n t r a v e h i c u l a r  
crewman c o u l d  h e ’ t o l e r a t e d  more r e a d i l y  t h a n  a TM loss  f rom 
t h e  man on t h e  s u r f a c e .  

R .  Bandwid thDower  L i m i t a t i o n  

P r e s e n t  G M i s s i o n  p l a n s  c a l l  f o r  t h e  f i r s t  crewtian 
o u t  o f  t h e  LM t o  p a u s e  a t  t h e  top of t h e  LN l a d d e r  and  open 
t h e  Modularized Equipment  Stowage Assembly (P:RSA) , whic?i i.s 
l o c a t e d  i n  t h e  side of t h e  d e s c e n t  s t a g e  a d j a c c n t  t o  t.he 
l a d d e r .  A TV camera w i l l  have been  mounted insic?,(: the P X S A  
i n  s u c h  a p o s i t i o n  t h a t  when t h e  MESA i s  oper:cd, t he  camera 
w i l l  be c o v e r i n g  t h e  f o o t  of t h e  l a d d e r  and  s u r r o u n d i n g  , 

l u n a r  s u r f a c e  a rea .  T h i s  camcrii w i l l  h c  t u r n e d  on by the 
i n t r a v e h i c u l a r  creb.riiic?n t o  beg in  a l i v e  t e l - e c n s t  t.o c a r t h  of 
-- i i ~ c ~ r i ’ s  f i r s t  s t . eps  o n t o  t h e  1.~1r123.. su i - f acac : .  T1ij.s o p ~ i : s t i o n  
l? CCf-! :; E ?  1: -i y p”’c?c -:.cl.e s C?.f’j7 I.o:,,y~ 0 r t- 11 2 62 ;.- t3 -2 ;> i-, J p ;j ! ~ ,: ; - .. 

t h e  l u r i a r  sui-fa-ce.  

Eecause  t h i s  one - t ime  r eyu i r e rncn t  for u s i n g  T V  
before t h e  h i g h - g a i n  s u r f a c e  x i t c n n a  has hceil e r e c t e d  was 
n o t  known a t  t h e  time o f  t h e  LFi Comnuni.ca-tion System wzs 
d e s i g n e d  , t h e  t e l ecas t  p r e s e n t s  a possi.ble bandwidth/power 
p r o b l e m .  A n a l y s i s  h a s  shown that. s i m u l t a n e o u s l y  trElns- 
m i t t i n g  a 7 3 7  s i g n a l  w i t h  voice, EFIU d a t a ,  arid EKG c ia . t a  froin 
two crewmzn may r e s u l t  i n  deg raded  EMU and  EKG s i g n a l s  u n l e s s  
e i t h e r  t h e  Lbl erectable  a n t e n n a  or a 2 1 0  f o o t  e a r t h - b a s e d  
a n t e n n a  c a n  be u s e d . *  (The c i r c u i t  m a r g i n s  when u s i n g  t h e  
85  f s o t  EISFN a n t e n n a s  and t h e  LM steerable  a n t e n n a  a re  t o o  
l o w  t o  a s s u r e  r e l i a b l e  t r a n s m i s s i o n  of t h e s e  da t a . )  Whil-e, 
i t  i s  n o t  c e r t a i n  t h a t  a d a t a  loss  would a c t . u a l l y  o c c u r  d u r i n g  
a n  i n i t i a l  G M i s s i o n  t e l e c a s t ,  the  p o s s i h i l i t y  must  h e  
recognized i n  m i s s i o n  p l a n i i i n g .  D u r i n g .  later m i s s i o n s ,  l i v e  
telecast-s c a n  wai t  f o r  e r e c t i o n  of tlle s u r f a c e  a n t e n n a .  

-- 

I t  i s  much t o o  l a t e  i n  t h e  program t o  r e d e s i g n  the 
h a r d w a r e ,  e s p e c i a l  l y  t o  accormodatc a onc-time r e c j a i  rcment  

* N .  W .  S c h r o c d c r ,  Power Marg ins  for t h e  I,FI/PlSFN ( 8 5  ’ )  
Communicat ions L i n k  a t  Lunar  Range, Rellcomm Memorandum f o r  
F i l e ,  September  2 3 ,  1968.  

.. . . -. . . -. . __.~ . . . . .. .. . . . ~ . __ - .. .- .-  - - -. . .. . , - . . . 
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s u c h  a s  a n  i n i t i a l  l u n a r  t e l e c a s t .  The f o c u s ,  t h e n ,  i s  01-1 

what  c a n  be done  o p e r a t i o n a l l y  t o  c o p e  w i t h  t h e  p o t e n t i a l  
problein. . 

OPTIONS 

1. ELIMINATION OF LIVE TV FOR FIRST STEPS ON LUNAR 
SURFACE 

The d e s i r a b i l i t y  of a l i v e  te lecas t  o f  m a n ' s  f i r s t  
s t e p s  on  t h e  l u n a r  s u r f a c e  involves  c o n s i d e r a t i o n s  t h a t  are  
beyond t h e  s c o p e  of t h i s  memorandum. P l a n n i n g  f o r  t h i s  t c l e -  
c a s t  i s  well i n t o  t h e  ha rdware  imp lemen t -a t ion  s t a g e .  

2 .  R E M A I N I N G  ON LI4 SYSTEMS D U R I N G  I N I T I A L  TELECAST 
S i n c e  t h e  c j - r c u i t  marg in  problerc  d o e s  n o t  e x i s t  

when o n l y  o n e  man i s  u s i n g  h i s  E V C S ,  one  p o s s i b i l i t y  woul.ci 
i n v o l v e  p o s t p o n i n g  t h e  i n t r a v e h i c u l a r  ci-ewmaii ' s switch--ove:!r 
f i , o r n  I , M  communica t ions  and l i f e - s u p p o r t  syste;ns t o  k24U s y s t e m s  
u z t i l  a f t e r  t h e  ex t r a .v~h i ru l a1 : .  ere-::. b L  t b ~ c ~ i  h c i ~  ci:c::ctec? the Ci::5. 
antenna cJ!i t h z  s u r - f a c e .  E u t .  as d i s c i . ~ s s ~ - ~ c ?  a??r;3-i'~ ir? co - .  

w i t h  thc l i n e - . o f - s i g h ' i  proble;!? thi s a.1 ;-.ci-nais_ivii c!rr:;:t:es prc: 
of it.s own --- i .  e .  , repress/depress o r  V L ~ . C : I I U ~  dri.scoriricc t. r-1 1111 . ,c: 

l a t t e r  dilemma c o u l d  c o n c e i v a b l y  be a v o i d e d ,  however ,  by o n l y  
po s t po n i n g sw i t c h -over o f t h e  e 1 e c: t r i c a 1 /c onmu ~i i c if. t i on s unib i 1 -- 
i c a l  was s t i l l  p r o v i d i n g  communica t ions .  T h i s  t oo  h a s  i t s  
s h o r t c o m i n g s .  The LM u m b i l i c a l  does n o t  c o n t a i n  c j - r c u i t s  f o r  
t e l e m e t e r i n g  EMU s y s  terrs data. T h e  c r e m i a n  would t h c r e f o r c  h,z 
u s i n g  h i s  EMU f o r  l i f e  s u p p o r t  w h i l e  m i s s i o n  cont-.rol  had. no  
i d e a  wha t  i t s  s t a t u s  w a s .  T h e  crewman h i m s e l f  h a s  some s t f i t u s  
i n f o r m a t i o n  ava i l ab le ,  b u t  t h e  wisdom of r e q u i r i n g  him t o  
perform h i s  a c t i v i t i e s  w h i l e  m o n i t o r i n g  h i s  EMU i s  q u e s t i o n a . b l e .  

. .  ._ 

3. DOING WITHOUT EMU AND EKG DATA 
T h i s  l e a d s  t o  the PLSS/metabol ic  loadj -ng  u n c e r t a i . n i t i e s  

f a c t o r .  What w i l l  b e  r e q u i r e d  of t h e  PLSS d u r i n g  1una . r  surf?.l:e 
a c t i v i t i e s  i s  n o t  f i r m l y  e s t a b l i s h e d .  Ncr i s  i t s  capability i n  . 

t h a t  s i t u a t i o n  known, w i t h  c e r t a i n t y .  The deter i i : inat i .on of PLSS 
l i m i t a t i o n s  t h e r e f o r e  r e q u i r e s  as nuch  real-t.j.me i n f o r m a t i o n  a.s 
p o s s i b l e .  Among t h e  f a c t o r s  which  c o n t r i b u t e  t o  a l a c k  of 
c e r t a i n t y  i n  t h i s  area are  the e f f e c t  of a 1/6G g r a v i t a t i o n a l  
f i e l d ,  l u n a r  s u r f a c e  t r a c t i o n  v a r i a t i o n s ,  t h e  l a c k  of opcra- 
t i o n a l  e x p e r i e n c e  w i t h  t h e  PLSS,  p s y c h o l o g i c a l  f a c t o r s  of e x c i t e -  
m e n t  and  anxic- ' iy ,  and  the i n h e r e n t  v a x i . a t i o n s  from crewman t o  
c r -eyman.  Adding a l l  t h e s e  f a c t o r s  t o g e t h e r  c r ea t e s  a p i c t u r e  of 
u n c e r t a i n t y  a b o u t  wha t  t h e  PLSS will be a s k e d  t o  'do and  how well  
i t  c a n  do w h a t e v e r  i s  r e q u i r e d  d u r i n g  l u n a r  s u r f a c e  a c t i v i t y .  

I . . . . . . . . . . . - -_ . - . - - - . . .. __ - . .~ . . . . . ,. . .. " _ _  - . .  . . . . .  
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F o r  this r e z s o n ,  i t .  i s  i m p o r t a n t  t o  m a i n t a i n  a thoroclgh arid con-  
t i n u o u s  check  on t h e  biomed and EMU s y s t e m s  data w h i l e  t h e  EbIU 
i s  i n  u s e .  I t  i s  i .mpor tan t  n o t  o n l y  i n  o r d e r  t o  be t t e r  unde r -  
s t a n d  t h e  combined e f f e c t s  of a l l  these f a c t o r s ,  b u t  a l s o  t o  
de 'cermine ~ 7 l - c ~  t h e  PLSS consumables  re;! l i n e s  are  b e i n g  approac l i ed .  
Thus ,  l i v i n g  w i t h  l o s s e s  of EMU and  EKG d a t a ,  e v e n  f o r  s h o r t  
p e r i o d s ,  h a s  i t s  d rawbacks .  

4 .  PLANNING FOR HIGH G A I N  ANTENNA VISIBILITY 

Ano the r  a l t e r n a t i v e  t o  a l l e v i a t e  t h e  p r o b l e m  would 
i n v o l v e  p l a n n i n g  t h e  i n i t i a t i o n  of EVA t o  c o i n c i d e  w i t h  v i s i b i -  
l i t y  of a 2 1 0  f o o t  e a r t h - b a s e d  a n t e n n a .  The 21.0 f o o t  Golc'rstone 
d i s h  i s  t h e  o n l y  s u c h  a n t e n n a   no^ act-cz13.y rezdy  f o r  u s e .  T h e  
2 1 0  f o o t  d i s h  a t  P a r k e s  , A u s t r a l i a  , h o v c v e r  , j-s c u r r e n t l y  b e i n g  
r e a d i e d  f o r  u s e  d u r i n g  t h e  f i r s t  l u n a r  l a n d i n g  m i s s i o n .  S t u d i e s  
o f  t h e  a v a i l a b i l i t y  of 2 1 0  f o o t  c o v e r a g e  d u r i n g  l u n a r  s u r f a c e  
a c t i v i t y  h a v e  b e e n  pe r€ormed .*  I t  h a s  been  c o n c l u d e d  t h a t  f o r  
the p r e s e n t  G M i s s i o n ,  f r e e  retr:rn p r o f i l c ,  a 2 1 0  f o o t  s t a t i . on  
i n  A u s t r a l i a .  as w e l l  a s  i n  G o l d s t o n e  is riecc1~:d t o  p r o v i d e  z 
hi.cjh p r o b a b i l i t y  of c o v e r i n g  tile 1. i . x .sL  7 .  ~ c I I ! ~ . ~ L  i<Vh L o r  iaii!?c;; 

dur_i.ng t 3c  1~:tt .e-r ?la!.< oi' 1969. ~ v c n  .-::i i. - 5, i: L- ,I:. 1. .: 11 

a n t e n n a  a v a i l a b l e ,  hcxever , m i s s  <.on p l ; ~ i ~ ~ i i l < j  would. br! soinev2.~a 1; 
c o n s t r a i n e d  t o  b e g i n  the EVA v:hilc z. 2 1 0  fast dish V:;~.S vi .si .?. :Ic.  
In l i g h t  of t h e  o t h e r  f a c t o r s  meliti.oned above ,  however ,  t h i s  
may p r e s e n t  t h e  l e a s t  o f  s e v e r a l  i n c o n v e n i e n c e s .  

CONCLUSIONS 

A t  l e a s t  txwo p o t e n t i a l  o p e r a t i o n a l  corfil;iunj.c:at:i oris p r o b -  
l e m s  a re  p r e s e n t e d  by t h e  f i r s t  l u n a r  l a n d i n g  p l a n s  -- a l i n e - o f -  
s i g h t  c o n s t r a i n t  and  a bandwidth/power l i m i t a t i o n .  The l i n e - o f - -  
s i g h t  l i m i t a t i o n ,  however ,  does  n o t  a p p e a r  t o  b e  s e r i o u s ,  j.f 
e x i s t e n t  a t  a l l .  The MSC recommendat ion t h a t  t h e  r e l a y  EVCS b e '  
c a r r i e d  by t h e  f i r s t  man t o  egress  the LM i s  a sound o n e .  I f  a 
t e l e m e t r y  loss  w e r e  t o  o c c u r  a s  a r e s u l t  of some p r o b l e m  w i t h  the 
r e l a y  l i n k ,  i t  would be  d e s i r a b l e  t o  have  t h e  crewman from \.:horn 
no  t e l e m e t r y  i s  b e i n g  r e c e i v e d  i n  as c o n s e r v a t i v e  a s i t u a t i o n - a s  . 
p o s s i b l e .  

wid th /power  p rob lem i n c l u d e  e l i m i n a t i o n  of t h e  t e l e c a s t  of inan's 
f i r s t  s t e p s  on t h e  lunar s u r f a c e ,  l e a v i n g  the  i n t r a v c h i c u l a r  
crewman on LM s y s t e m s  d u r i n g  t h e  t e l e c a s t ,  d o i n g  without EbiU and 
EKG d a t a  from t h e  i n t r a v e h i c u l a r  creiL'nan d u r i n g  t h e  t e l e c a s t . ,  
a n d  p l a n n i n g  f o r  h i g h - g a i n  e a r t h  b a s e d  a i t e n n a  v i s i b i  1 i . t y  d u r i n g  
t h e  t e lecas t .  O f  t h e s e  a l t e r n a t i v e s ,  p l ann i -ng  f o r  u s e  of a 2 1 0  

_- 

P o s s i b l e  o p e r a t i o n a l  so l . u t ions  t o  t h e  p o t e n t i a l  band- 

*D'. R.  Anselmo, Lunar  S u r f a c e  T e l e v i s i o n  Coverage  f rom 
P a r k e s ,  A u s t r a l i a ,  Bellcomm Memorandum.for File, F e b r u a r y  5 ,  1 9 6 9 .  
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foot e a r t h - b a s e d  a n t e n n a  seems t o  be t h e  l e a s t  u n d e s i r a b l e  so lu -  
t i o n  t o  t h e  p o t e n t i a l  p rob lem presented by TV p l a n s  f o r  the 
f i rs t  l a n d i n g  mission. 

2033-WHH-mat 

Attachments 
Tables 1 & 2 
F i g u r e s  1 - 4 
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T h i s  memorandum reviews t h e  o p e r a t i o n a l  u s e  of t h e  
Apollo com-mun.ication s y s t e m s  d u r i n g  l u n a r  s u r f a c e  ac t iv i t i . e s .  
The d i s c u s s i o n  i s  d i r e c t e d  pri.mari1.y a t  the G b l i s s i o n ,  b u t  
it s h o u l d  be c j e n c r a l l y  a p p l i c a b l e  t o  1a"Lcl- l u n a r  3.andi.iicj 
m i s s i o n s .  A f u n c t i o n a l  d e s c r i p t i o n  of both t h e  Lunar  Xodule 
Comrnunicakions Sys tem a n d  t h e  Extrav:-ahicul.ar (hack-pack)  
Communicat ions System i.s disc:?.q;seci i n  s i m p ] - i f i c d  form as  
a p p l i c a h 1 . e  t o  l u n a r  s u r f a c e  c o x m i n i c a t i o n s  . The d e s c r i p i i o n  
i s  o f f e red  b o t h  t o  s t i m u l a t e  t..i~ouyiit a h r ~ u t  f u t u r e  lun;.r. 
l a n d i n g  m i s s i o n s  and. t o  p r o v i d e  a h n s i s  for d i s c u s s i o n  of 
p o s s i b l e  opera.Lio:i?.l prnhleiil:: c i u r i n q  t h e  fi~r-st-. 1 ~irit~i: l:..:i<,? _. .  . . ' . $  

o p e r a t i . c n a l  vier~:-.poink. One , a p o r ; s i h l o  li nc.--o~:-r i r  r .  

& _  ' I ? ,  . 
 two po -t e n t i. a 1. p r 01:) 1. eiil s are d. i s c ti. .L; 5: e d f i: c;m E!. 7 : 

l i m i t a t i o n  on t h e  l i n k  hetween t h e  t i lo  crewlien h a s  heen the 
s u h j e c . t  of r e c e n t  t e s t s  a t  MSC which show it  t o  be minima.l .  
The o t h e r  .i.s a p o s s i b l e  bandT~cr.idth/po~,~er problem i n  t h e  LM 
communi-cat ions sys tem v h i c h  a r i s e s  if TI7 covera-ge  of t h e  
l u n a r  su-r-face i.s d e s i r e d  prj.or t o  C!epl-GyineIi ' i  of t h e  hiyki 
g a i n  s u r f a c e  a n t e n n a .  Possri h l e  o p e r z t i o n a l  s o l u t i o n s  t c  
t h i s  problem i n c l u d e  pos tponement  of t h e  i n i t i a l  t e l e c a s t ,  
l e a v i n g  t h e  i n t r a v e h i c u l a r  crewman on LM s y s t e m s  d u r i n g  t h e  
t e l ecas t ,  d o i n g  w i t h o u t  EMU and  EKG d a t a  f rom t h e  i n t r a -  
vehicular crewman d u r i n g  t h e  t e l ecas t ,  and  p l a n n i n g  f o r  
h i g h - g a i n  e a r t h  based czntenna v i s i b i l i t y  d u r i n g  t h e  t e l ecas t .  
Of t h e s e  a l t e r n a t i v e s ,  p l a n n i n g  f o r  u s e  of a 2 1 0  foot- e a r t h -  
b a s e d  a.n-t.enna s e m s  t o  he the I.eas-t u n d e s i  rahlc:  s o l u t i o n  t o  
t h e  p o - L e n t i a l  p roblem presented by plalls t o  t e l e v i s e  man ' s 
f i r s t  s t e p s  on t h e  lunar s u r f a c e .  

~ ~ . - ~- - - - -  . . . ._ . . _ _ _  _. . - - . . - .-.  . .  


